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INTRODUCTION 9|4 ?Ls — 1 93 To characterize pre-1984 water-quality con— Bedinger and others (1979) collected water
4 ] =T w v v == i ditions in several areas of the Ouachita National samples from 15 cold wells and springs and 9 hot
A variety of mineral resources such as ‘I CRAWFOR { FRANKLIN ., lI r—‘l lI A ! [ Q\".‘ 5% @e"‘\ﬁ/c 6 y’/ JJ '\C/’lcl'cl,.;, HollaRenq (C, . lta Rock %4 “'oﬁ Forest, data were selected from four streamflow spr‘i)ngs in 1972 to characterize the waters of
barite, manganese, quartz crystals, clay, gravel ! D s ANK , JOHNSON l ] VAN BUREN r ' 3 ';~ 10 \ o,," f Q\ - - N rri < e’ . sites that have been routinely monitored in the Hot Springs National Park. Specific conductance
and construction stone are found on or near the \ / ’ I i , ~ el n ‘1\ S . 34 { GAL Al Sprin Stafford ,— Chickalah . = whitefall B past. The four monitoring stations selected for of water from the cold wells and springso in the
Ouachita National Forest, Arkansas. Recently, a \ S zark 1 P — 1 ' @GCravel Hill wf INS @ Boogeville Mggazine \A B I \ Lk %7 o . 4 - ETIT JEAN { it analysis were: Poteau River south of Bates, area ranged from 15 to 354 uS/cm at 25°C, and
great deal of interest has been generated over the : .V“‘ Buren R 5 , r }_-_-____ 2 I Oax . - 3 - X - lue Mtn ! ) @ 3 a o o.r’r.l"on Petit Jean River near Centerville, Fourche Lafave the pH of the water varied from 4.6 to 7.6.
possibility of large oil and gas reserves in west- 2 3 o )! ' ' ] ] ! 2 L ashburn f R ’SL4~ Waveland 4 R o \’2 Mt 1 — o9 River near Gravelly, and Ouachita River near Mount Iron and manganese concentrations often exceeded
ern Arkansas, including the southern one-half of 4 - o , fic , POPE I ' I Gr = Barb . b Blue Mgu"’_y‘,vo’ — = —_— 3 . George ( 9 Ida. Selected physical and chemical characteris~ secondary drinking-water standards. The chemical
the Ouachita National Forest. Exploration and 8 . & - , I ' D Bayton. G \ \"La = > ans ”i = terville P Fla & tics of water were summarized for the period of composition of the hot-water springs was similar
removal of the mineral resources in the Ouachita -3 i — Y [] o, “ . C_" (154 gntoon ’A\d e, = record at each site (table 2). to that of the cold-water springs and wells in
National Forest may have a aignificant effect on my I - d NS Huntln‘lon.r" 5 ‘.".viu. S i Jea 7 i el a ?l.’ H »e Generally, the pH of water at the four sites the area. The main differences in the quality
the hydrologic environment. A hydrologic data . ' I \ o 1) a ‘1‘—- - - was about 7.0. Median specific conductance varied of water from the hot springs compared with
base 1s needed that can be used to identify : I CONWAY ! o Co icles 3/3 C“‘"‘ = Cr e from 44 uS/cm at 25°C for Fourche Lafave River water from the cold wells and springs, were the
effects of any mineral development or other land- s X .R”s"”‘“”e ; J R\, e\ o Mnstield | / p 0 /K' ad 155 3 ky Cypress 3 yoms Wod to 72 uS/cm at 25°C for Petit Jean River. Some high temperature and higher silica concentrations
use changes on water quality of the area. \ ¢ ! / ' - ( Lake Rose Ragy Perry Housto samples from the four sites were classified as of the hot springs.
S ! Hartford = = 7 ) OB — Birta A Adona : moderately hard (between 61 and 120 mg/L as Water-quality data were collected from 93
Dardanelle ] 7’ o Sgat ] Elm Park Cass " 371 ‘ 9 CaC03), but usually water at all sites was soft. gprings and 9 wells in the Ouachita Mountains
Purpose and Scope v I H FAULKNER 350 l 4 e d P":;!‘.’!“’ e . Concentrations of arsenic, cadmium, chromium, and (excluding Hot Springs), Arkansas during d1978—19
o, T, 3 = o A & \°48 YA P selenfum did not exceed primary driocking-water and were compiled in a report by Wagner and Steele
The purpose of this report 1is to document % A Tt : @Morrilton \'l' /l East Poteau \n" Pilot l n L Shark o \ Lo I_J Addin w/ (J —— standards (U.S. Environmental Protection Agency, (1980). Data from this report showed the spring
surface-water and ground-water quality conditions .~ T ; MOlNTMN Mountain Knob D {C Waltreak / n O/~ N 4 Fourche . -~ > rake 1977, 1985) in any of the samples. However, lead water in the study area to be slightly acidic and
in the Ouachita National Forest, including para-~ = S g st < . B = - S muNTAIN NN M\\ Ak& 0 Junction Nimr FOUI’Che 12 300 concentrations in samples from the four sites ex- low in mineralization with concentrations of dis-
meters that may be affected by future mineral : =i e - . LN @eenway H Blue Ball Rov = I oy Y Valldy ceeded the drinking-water regulations at times. golved iron and manganese that exceeded drinking-
development. The report also provides a summary .""""‘“"" £ A"'CS on \fj Cs Sulfate, zinc, dissolved solids, and chloride water standards at times. Additional analyses of
of selected historic water—-quality data for char- ° \ g o/ G s rm‘s‘ille —%% SN DS S rnburg u3 concentrations were within the recommended sec- these data by Wagner and Steele (1985) 1indicated
acterization of past water-quality conditions in 35 = \ - g “f R]\)e o 2 [ r R N a4 > 5 < R ¥ ondary drioking-water regulations (U.S. Eanviron- that anomalously high iron and manganese concen-
the area. P N s idron v - Mouyﬂl\“ I > sl e s - - - mental Protection Agency, 1982). Total recover— trations were characteristic of ground water in
The study involved collection of surface- AT aak GO N H ‘—& O 4 Bluffton \)RC“" — S — Q“\ &ume//e CSy F—— able iron and manganese concentrations exceeded areas near manganese deposits {in the Ouachita
water quality data at 15 sites and ground-water b RO O O O O O R e N O OO RN o . e s 5 ' tiel - k3 G"a“.’e' 3 < SG i = P - secondary drinking-water regulations in many -sam— Mountains. High concentrations of barium and mer-
quality data at 11 sites in the Ouachita Natiomal , \ (R ~r ; SteveGr '_I . r Holli Cq'da‘r\ C’\ 0 sCr ples collected at the four sites. cury were also found in ground-water samples col-
Forest and surrounding area during April 1984 & '/ < la Fa i la \)& s s r —’/910 Cs In general, surface water in the Ouachita lected near barite and cinnabar mineral deposits.
through August 1985. Results of the analyses & s Jores C NOnyx FOUrc’he Fa > — National Forest 1is relatively abundant. It 1s In general, ground water 1in the Ouachita
were compared with Federal and State water—qual- Qs ) Brush 9ss Cr 'ffo, 2 . r South }.\ o c \‘ ]ﬂo low in mineralization and chemically suitable for National Forest is relatively scarce. The low
ity standards.  Federal primary and secondary PULAS Moymitain ¢ 9/ cr Cs Fork~ Gr¥'Cs ] most uses with minimal treatment. yields of wells limit the use of ground water
drinking-water standards for public water systems Kl GU// Needmore r A ’\\ 2 2)acs B pmt ! ‘ /& primarily to domestic use. The water is chem-
have been established by the U.S. Environmental Blansett R v T "2 Cr o 0/ - %ﬁ qu 3 ically suitable for most purposes but may require
Protection Agency (1977, 1982, 1985). Primary - S B, Key " W} Dcs QGr — \ Qu treatment for the removal of iron.
drinking-water regulations are enforceable stand- . \ I 7T ~ Fork - AR 3 ch /’On Ny !
ards which have been established for contaminants f 'y R Fork T les  |OC® edar \Q'rester/ “ 4 \ A *VYes L - . Qu aro GROUND-WATER QUALITY
that may have an adverse effect on the health of . Becik . DCS Rr!.k Gr daf Cr ’ *\*x Stillwater e Sh — Qu -
persons. Secondary drinking-water standards re- ; ° int Nella ce I (DCS — Qu ~ Fork 1 Water samples were collected from nine wells
present reasonable goals for drinking-water qual- l ‘\A\L noof My r - — -Cw‘L - - = “—— - and two springs in the Ouachita National Forest
fity. The State weter-guality segulstesy agasey LA D sl _ i I ol 1N Gr Ao adstone MIN > \ and surrounding area during August 1984 and August
may establish higher or lower levels dependent D ’ ﬂ ey ) - Jo Y City L {“\)0 4 . Ly " 0‘\‘\09( 0\)&\'\\‘ / - ca 1985 (fig. 3). Sampling sites were selected so
upon local conditions. Drinking-water standards " I 3 - / =) oCs 29 e = —'A‘OU“‘ s \t} i (6] o M W ?\:l' bQu Qu amilton (} Jes L (9) T C'T ihﬂt "1“13[9: gmmsﬂ v:lariety of Eeflogécfuniiz would
were used for comparison with results of the t|4d4 Benton — . = ' - ue Mtr 6 ) Story ount Tabor e e collected. Samples were analyzed for the com-—
water-quality analyses to 1identify water—quality !l ® —! . 'ﬁ""_roun MOUNTEIN™ ﬁﬂ‘ «9 P5 u > 7?'/ - 21 ‘Q\i 19 i Blocher - Blan mon constituents and 23 minor elements. Results
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Figure 3.-—Ground-water and surface-water data collection sites, active and inactive mines, and mineral prospects in the Ouachita National Forest and surrounding area. B e T T e T U.S.A.: Water, Air, and Soil Pollution,
N SANDSTONE AND SHALE OF PENNSYLVANIAN AGE. INCLUDES THE Sy ., e, Dailnl e B i B e s er L
Figure 1.——Location of study area. SAVANNA FORMATION, McALESTER FORMATION, HARTSHORNE 1960~63 by Albin and Stephens (1963). These data 8. %, 5:‘;1?239“;" l";;’;“;at"i“onaﬁe';f‘{; i -
SANDSTONE, ATOKA FORMATION, JOHNS VALLEY SHALE, AND EXPLANATION and other analyses of miscellaneous samples were pply, , primary
JACKFORK SANDSTONE. compiled and grouped by geologic unit. Results ::\:Ei"grz‘;::iio:ei‘;:fciyonsl:59 :'S‘ Eaviron-
The northern part of the forest is in the OUACHITA NATIONAL FOREST BOUNDARY Ag - Silver Pe - Peridotite S“‘l"l'e"it‘"’;’ “l‘f'“’i'“a“% l‘fthet'l f‘;’: ]fe"e"‘; . Benlresasel Peosacnien Agoeey, 1, Sate
Arkansas River basin and is drained by Petit Jean, SANDSTONE, SHALE, AND NOVACULITE OF MISSISSIPPIAN TO " Ba - Barite P —— ‘;’;r ds (bzt:ezn 31 2;“' :""; "f;’o sm */EL aYS aCa C"O- )neu::h ondary maximum contaminant levels (section
Fourche Lafave, and South Fourche Lafave Rivers. SILURIAN AGE. INCLUDES THE STANLEY SHALE, AND ITS HOT A STREAM SITE AND NUMBER bkl coceverable {Hon conce’?\trations tgat ex—\ 143.3 of part 143, National secondary drink-
The streams generally are not well sustained dur- SPRINGS SANDSTONE MEMBER, ARKANSAS NOVACULITE, Bs — Building stone Sh - Shale cecdall Erisking-uster staalards af NS, Water ing water regulations): U.S. Code of Federal
ing base flow conditions. The southern part of MISSOURI MOUNTAIN SHALE AND BLAYLOCK SANDSTONE. 17 G ~ Goul Sl - Slate frem wclle G the Aobka TPesnetine wah il Regulations, Title 40, Parts 100 to 149, re-
the study area is in the Red River basin and is . WELL SITE AND NUMBER Ikall d d in Hasd £ fr %1 y vised as of July 1, 1982, 374 p.
drained by the Quachita River and its tributaries. - = alienlPRE awe. waggec 14 Tonewess hrem 96 o 1985 . National primary drinking water regu-
Cs - Construction stone So - Soll than 60 mg/L as CaC0a) t hard ( et bk ’ , P y g g
Generally, base flow is well-sustained in these SANDSTONE, SHALE, AND CHERT OF ORDOVICIAN AGE. INCLUDES an mg/L as CaC03) to very hard (greater than latiens (seetion 161.11 of part 141 sad vec-
streams. There are numerous lakes within or ad- THE POLK CREEK SHALE, BIGFORK CHERT, WOMBLE SHALE, \’22 SPRING SITE AND NUMBER Cu ~ Copper Tr = Tripoli 180 mg/L as CaCO3). Samples from these wells con- tion 143.3 of parts 143, National primary
jacent to the Quachita National Forest including BLAKELY SANDSTONE, MAZARN SHALE, CRYSTAL MOUNTAIN 2 tained concentrations of dissolved chloride, dis- K 1 s 5. Gode of
Gr - Gravel U - Uranium solved sulfate, total recoverable iron, and dis- dblking water Tagulations): U8
Blue Mountain, Nimrod, Maumelle, Winona, Oua- SANDSTONE AND COLLIER SHALE. D INACTIVE MINE, PIT OR QUARRY e ’ AT second;r drink- Federal Regulations, Title 40, Parts 141,
chita, Hamilton, and DeGray. Approximately 5,100 ; Ls - Limestone Wa - Wavellite SOIVES, Mafipanent VHEUY SHCEeMD y 142, and 143, revised as of November 14,
stock ponds (surface area of less than 5 acres Mn - Ma Wh - Wh o e B 1985, 166 p.
each) are located in the study area (Arkansas [ | PROSPECT e S— U.S. Forest Service, 1985, Ouachita National For-
201; and Wate!; C(:]nserw;tion Co;nmtssidon, 11983' Pb - Lead Z - Zinc est land and resource management plan—-final
urface water in the study area is used primarily - N tal Lawast starempat: U.S. Bopawe
B M. i . i Fil 777777 AREA OF MINING LEASE OR PERMIT Minerals development data of 1980 from: Sick, G.P., and Nichols, J.C., S W N
wildlife, and livestock. U.S. Forest Service, writtean communication, 1985. *

Climate of the Ouachita National Forest {s
characterized by hot summers and mild winters.
Precipitation 18 wusually in the form of rain,
with very light and 1infrequent snowfall. Aver-
age annual precipitation ranges from approxi-
mately 42 inches in the northwestern part of the _ . e N 3 = i
study area to approximately 58 inches in the Table 1.——Analyses of surface water and related drinking—water standards at selected sites in the Ouachita National Forest and surrounding area.
south-central and southwestern parts of the study
area (Freiwald, 1985). An area in the southwest-
:;;‘hz::‘(;’:e::‘:t 0:::':‘1;‘; ";“c‘}:.';‘”)l F°‘:5;e h::“‘:; [Site numbers correspond to those in figure 3. mg/L = milligrams per liter; pg/L = micrograms per liter; five digit numbers in parentheses are STORET parameter codes used for computer storage of data; < = constituent concentration less than detection limit; uS/cm = microsiemens per centimeter;
averag u
runoff in the State. High annual precipitation,

_— i i istics rinking—
e T, i e b mi2 = square mile; ft3/s = cubic feet per second; NS = no standard) Table 2 ——Summary of selected physical and chemical characteristics of water and related drinking—water

predominantly of shale contribute to rapid run- standards at sites in the Ouachita National Forest and surrounding area.

off in this area (Freiwald, 1985).
The Ouachita National Forest is underlain by

consolidated rocks of Ordovician to Cretaceous [mg/L = milligrams per liter; ug/L = micrograms per liter; < = comnstituent concentration less than detection limit;
age and by flood-plain deposits of Quaternary age
(Haley and others, 1976). Rocks of Ordovician Sediment =
age (OpiAgey . Bl Rustain Satisiais Nitro-  Alum- Beryl- Chro- Manga- Molyb- stron- suspended ft3/s = cubic feet per second; uS/cm = microsiemens per centimeter; NS = no standard])
Mazarn Shale Blak;l éandstone Womble Shale’ Spe- Magae- Potas- Chlo- Fluo-  Silica, Solids, gen, inum, Barium, lium, Boron, Cedmium mium, Cobalt, Copper, Iron, Lead, Lithium nese, Mercury denum, Nickel, Silver, tium, Zinc, Uranium sieve
Bigfork Ch o d ylk K h'l p 1' Stream- cific Calcimm sium, Sodium, sium, Sulfate ride, ride, dis- residue NOy+NO3  total Anti- total total total total total total total total total  total total total total total Sele~ total total total natural Carbon, Sedi- diameter
gror ert, and Po Creek Shale) crop out in Date flow, conduc— pH Oxygen, dis~- dis- dis- die- dis- die- die- eolved at 180°C dis- recov- mony, Arsenic recov- Trecov- recov- Trecov- Trecov- Trecov- T[ecOvV—~ Tecov- TrecoOV-~ recov—  recov- recov- recov- recov- nium, recov- recov- recov- dis- organic ment, percent
Hie Aashuidninem gam of the study oscw, walely Site Stetion nuaber Drainage of instan- tance (etand- Temper- dis- solved eolved golved solved solved solved solved (mg/L die- solved erable total total erable erable erable erable erable erable erable erable erable erable erable erable erable erable total ersble erable erable solved total sus— finer Station number Site
in Montgomery, Garland, and Saline Counties number and name area sample taneous (uS/cm ard ature solved (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved (mg/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L  (ug/L (ug/L (ug/L (ug/L (vg/L (ug/L (ug/L (ug/L (ug/L (ug/L (mg/L.  pended than 0.062 and name number
(fig. 2). The Blaylock Sandstone and Missouri (m12) (ft3/s) ar 25°C) units) (°C) (mg/L) as Ca) as Mg) as Na) as K) as SO4) as Cl) as F) $102) (mg/L) as N) as Al) as Sb) as As) as Ba) as Be) as B) as Cd) as Cr) as Co) as Cu) as Fe) as Pb) as Li) as M) as Hg) &8s Mo) as Ni) as Se) as Ag) as Sr) ae Zn) as U) as C) (mg/L) millimeter
Mountain Shale of Silurian age, Arkansas Nova- (00061) (00095) (00400) (00010) (00300) (00915) (00925) (00930) (00935) (00945) (00940) (00950) (00955) (70300) (00631) (01105) (01097) (01002) (01007) (01012) (01022) (01027) (01034) (01037) (01042) (01045) (01051) (01132) (O1055) (71900) (01062) (01067) (O1147) (01077) (0i082) (01092) (22703) (00680) (80154) (70331)
culite of Devonian and Mississippian age, and o
Stanley Shale (includin the Hot Springs Sand- 07247012 - Poteau River south of] 07260640 - Petit Jean River near] 07261500 - Fourche LaFave River 07356000 - Ouachita River near
stone Member) of Missisgsipplan age pcropg out in 1 07247095 - Black Fork 35.5 07-13-84 20.02 51 6.7 29.0 6.0 i: :; 3.1 1.1 10 3.0 <€0.1 5.9 39 0.11 70 3 2 100 <10 <20 1 10 4 <1 1,500 3 <10 250 <0.1 <a <1 <1 <1 50 40 <0.4 2.7 14 58 07247095 - Black Fork 1 Bates, Ark. Centerville, Ark. near Gravelly, Ark. Mount Tda, Ark.
at Black Fork, Ark. 08-08-85 a .05 31 6.9 26.5 5.2 - . 1.6 0.6 2.7 1.1 <ol 4.3 22 <.10 140 <1 <1 <100 <10 <20 <1 io <1 5 950 2 <10 40 <.l <1 8 <1 <1 40 40 —— 3.6 3 86 at Black Fork, Ark.
the southern part of the study area. Rocks of Period of record: 1973-83 Period of record: 1974-83 Period of record: 1945-83 Period of record: 1950-83 11.S. Environrental 11.S. Environmental Pro-
Pennsylvanian age (Jackfork Sandstone, Johus Val- 2 07258680 - Sugar Creek 57.2 07-13-84 & .03 57 6.8 31.0 7.5 2.3 1.9 3.4 1.3 10 4.7 <ol 7.4 46 <.10 30 <1 2 <100 <10 50 1 10 1 <1 980 1 <10 50 .2 <1 <1 <1 <1 40 10 <ok 2.8 9 40 07258680 - Sugar Creek 2 Protection Agency Primaryftection Agency Secondary
ley Shale, Atoka Formation, Hartshorne Sandstone, near Booneville, Ark. 08-08-85 & .50 7 7.1 31.0 5.2 2.8 2.6 5.0 1.7 1.8 6.l Col 5.6 39 <.10 60 <1 <1 <100 <10 -— 1 20 <1 3 1,600 1 <10 110 <.l <1 7 <1 <1 30 30 - 4.0 3 83 near Booneville, Ark. Numher of Number of Number of Number of Drinking Water Standards |Drinking Water Standards
McAlester Formation, and Savanna Formation) crop . - hE - . P i 5.5 i " . ol x o e ' o . -~ . - , Praperty o1 gonstituent Median Range Observations] median Range Observations] Meaian Kange Observations] Median Range Observstions (1977, 1985) (1982, 1985)
out in the northern part of the Nuachita National 3 07261400 - Mill Creek 50.5 07-12-84 <01 . - . “ . . . . . . . 1 10 2 1 850 3 <10 100 3 47 1 1 <1 40 10 <.b 2.5 11 30 07261400 - M1l Creek
—-23- o7 19.0 9.6 1.0 0.9 1.2 .6 " 0 . 1 3 . Discharge at time of 88  0.80-3,530 105 151 3.5-15,500 76 127 0.28-13,500 89 350 13-17,600 230 NS NS
Forest, mainly in Scott, Yell, and Perry Counties. near Boles, Ark. 04-23-85 545 21 6 3.9 23 <.l 5 14 <.10 450 <1 <1 <100 <10 30 1 20 5 6 1,200 3 <10 20 <.l 44 1 <1 <1 20 30 £b 3.7 9 78 uear Bules, Ark water-quality sampling
Ignioui 1";'“’1" - Clremcwus S 4 07261600 - Gaffords Creek 41.0 07-13-86 2 .05 58 6.7  30.5 6.2 20 2.0 %8 1.4 9.6 2.6 <1 7.9 8 <.10 100 a 1 100 <10 150 1 10 3 < 510 2 <10 140 <1 a a a a 60 0 Gk bal 13 " 07261600 - Gaffords Creek 4 (£e3/s)
t o . . . o . . . o .
gzun:(Ze:te Alolh:wci:olpsdei:osg:: a::;i S?xic:::arsypra'glg near Bluffton, Ark. Sedven 4N " ra ke i ! e g ca B St b i G119 a2y <1 <1 <100 <10 50 1 10 6 4 200 8 <10 30 <.l 30 3 <1 <1 20 30 <b 4.2 28 78 near Bluffton, Ark. Specific canducrance 70 11-139 106 72 42-159 75 44 28-105 9% 54 28-112 190 NS NS
. S/cm at 25°C)
are present as a mapped unit in the flood plain 5 07340290 - Brushy Creek 12.7 05-02-84 127 21 6.6 14 .0 10.3 2.9 -8 1.0 o6 4.0 2.3 <.l 5.8 &4 <.10 130 <1 1 100 <10 <20 1 10 1 5 260 6 <10 20 <.l <1 2 <1 €1 30 <10 <4 1.5 5 20 07340290 - Brushy Creek 5 b
of the Fourche Lafave River 1in Perry County near Hartley, Ark. 07-12-84 @ .02 42 7.0 20.0 7.2 1.9 1.6 2.4 1.0 10 2.4 <.l 11 44 .28 150 <1 1 100 <10 * <20 1 10 2 1 290 1 <10 20 <.l <1 <1 <1 <1 50 10 <.4 1.5 14 38 near Hartley, Ark. pH (standard units) 7.0 1.9-8.4 141 6.9 6 1-7.8 108 7.0 6.3-8.2 113 7.1 6.1-7.9 210 NS 6.5-8.5
but als £ 1 i t 1 h
3231;:: str:ampsri?‘:;he :r:a e T 6 07340300 - Cossatot River 89.6 07-12-84 36.5 69 7.4 27 .0 7.0 7.4 1.8 1.9 -8 11 2.3 <.l 6.5 50 <.10 <10 <1 1 <100 <10 <20 2 20 1 1 100 3 <10 20 <.l <1 <1 <1 <1 70 10 <.b 3.9 7 36 07340300 - Cosseatot River 6 Temperature (°C) 20.0 2.0-33.0 143 19.0 1.0-34.0 11 21.5  4.0-34.0 104 19.0  0.5-32.0 133 NS NS
h = near Vandervoort, Ark. near Vandervoort, Ark.
Shale and sandstone are the most abundant Dissolved oxygen 8.1 2.6-12.9 145 7.1 4.1-13.0 108 9.3  5.1-13.7 101 8.9 5.9-13.2 97 NS NS
rock types in the Ouachita National Forest. The 7 07355850 - Board Camp 4.86 07-12-84  2.48 37 6.9 23.5 7.2 2.4 1.2 1.8 o 11 2.2 <ol 8.8 38 <.10 110 <1 1 <100 <10 60 1 10 1 1 250 2 <10 10 <ol <1 <1 <1 1 50 30 <ok 1.2 10 46 07355850 ~ Board Camp 7 (mg/L)
rocks in the area are extensively folded and Creek near Shady, Ark. 08-07-85 281.5 44 7.2 28.0 7.4 4.2 1.6 2.1 9 3.8 2.2 .l 9.2 33 <.10 120 <1 <1 <100 <10 <20 <1 10 5 9 250 4 <10 10 <el <1 5 <1 <1 70 300 _ 1.0 6 63 Creek near Shady, Ark.
Socloal, sl Wie pelbeny povesing of weoe meehs Ha:dm/a:s). as CaCOj 2% 9-84 57 24 13-110 51 16 7-89 73 21 4-50 166 NS NS
has been destroyed by compaction and cementation 8 07355980 - Shirley Creek 5.08 07-12-84 2.91 97 7.3 23.0 7.8 l§ 5 l-; l.; .: lll. ; 2.3 <.l 7.? 62 <.10 20 <1 1 100 <10 <20 1 <20 1 7 170 2 <10 20 o3 24 <1 ) <1 50 30 <o 1.7 6 61 07355980 - Shirley Creek 8 e
(Albin, 1965). Ground water occurs in secondary near Oden, Ark. 04-23-85 79 33 110 558 . . - . & . & Sl s n <ol e <k <t <iep o 40 1 20 6 4 310 1 <10 20 <ol 32 2 <1 <1 20 20 <4 3.3 9 74 near Oden, Ark. Noficarbonate hardness 7 0-55 15 6 0-31 1 0 0-39 % 2 0-24 128 NS NS
s CaC
WESD UG, Jorw;  Dusmemes, SV 9 07356000 - Ouachits River 414 07-12-84 124 71 7.0 27.0 7.2 6.5 1.7 2.0 1.2 10 2.6 <.l 5.6 48 «26 70 <1 1 <100 <10 <20 1 10 2 6 300 1 <10 40 <ol <l <l <1 <1 90 10 <o 2.6 7 49 07356000 - Ouachita River 9 .. oAy Sl
planes. According to Albin (1965), most wells dear Msuit Tda. Ak near Mount Ida, Ark. Alkalinity as CaC03 16 5-45 56 18 10-79 22 14 5-29 45 20 8-40 136 NS NS
in the area yield less than 10 gal/min and yields ’ (mg/L)
greater than 50 gal/min are rare. 10 07356285 ~ North Fork Creek 53.6 07-11-84 72 40 7.5 28.5 7.2 1.9 1.6 2.0 7 2.7 2.2 <.l 4.6 54 <.10 50 <1 1 <100 <10 <20 1 30 2 2 320 6 <10 <10 <.l <1 4 <1 <1 40 20 < 2.3 8 47 07356285 - North Fork Creek 10
A variety of wmineral resources, including near Mount Tabor, Ark. 08-09-85 5.6 33 12 32.5 6.8 2.0 1.7 2.5 1.1 2.6 2.9 <.l 5.1 21 <.10 100 <1 <1 <100 <10 <20 2 <10 <1 3 280 3 <10 <10 <.1 <1 3 <1 <1 70 30 - 3.6 3 100 near Mount Tabor, Ark. Chloride, dissolved 6.0 2.5-13 131 7.0 3.0-19 9 4.8  2.0-45 112 3.2 1.5-8.0 199 NS 250
barite, manganese, wavellite, novaculite, copper (mei/L)
quartz’crys%a]_s olpald, seal, am nat'uralppga; 11 07356853 - Walnut Creek north- 8.69 05-02-84 132 74 7.3 16.g :.: ;? :-z 1.: l.tza lg.l ;.7 ; 5.4 ;g <.lg 1,100 <1 1 100 <10 <20 1 <10 4 5 2,000 6 <10 230 <.l <1 7 <1 <a 50 <10 <ab - 105 13 07356853 - Walnut Creek north- 1l - - i = A , Ny - s B T Bi & s
’ > ’ Lyl ’ 77 25. o o 4 . .6 . 11 1 <.l 20 <1 1 100 v Sulfate, dissolve -0 <1.0- 1 -0 <1.0- 10 . -0- . <0~ s
are fownd on or near the Buachita National Forest. west of Crystal Springs, Ark. 07-11-84 3.23 220 <10 50 1 <10 1 1 120 1 <10 20 <ol <1 <1 <1 <1 120 10 <.b 1.6 10 54 west of Crystal Springs, Ark Pl
Materials such as gravel, construction stone, and —02~ 50 T2 15.5 9.0 5.6 1.4 1.3 .6 5.3 1.7 <ol 6.7 56 <.10 200 <1 1 100 <10 20 7 - 2
12 07357790 - Mazarn Creek 30.4 05-02-84 218 3 . < 1 20 2 2 380 4 <10 30 <.l <1 2 <1 <1 40 <10 <.4 — 15 34 07357790 Mazarn Creek 1 ) ) n 3 ; o
slate are also found in significant quantities in at Mazarn, Ark. 07-11-84  5.48 124 7.8 28.5 7.6 16 2.5 1.5 9 11 3.3 .2 8.9 76 <.10 40 <1 1 100 <10 <20 1 20 1 <1 190 1 <10 20 <l <1 <1 <1 <1 70 10 <.b 1.7 7 57 at Mazarn, Ark. mf::i;ﬁ: :‘[":ﬂ;:c o =i ¥ " e % 5 B a . - e e "
the study area. Generally, the energy minerals i (mg/L)
such as coal and natural gas are found in the 13 07359650 - South Fork Caddo 9.96 04-02-84 40.2 102 5.1 1.0 9.8 3.7 3‘1 4.0 -6 37 1.5 <.l 8.8 74 <.10 — <1 - == = <20 - - — — - - — — - - - - - 50 - - 1.7 12 19 07359650 — South Fork Caddo 13 ™
Arkansas Valley region of the Ouachita National River near Fancy Hill, Ark. 07-11-84 1.71 :2 g-g gg-g ;Z 3;:) i°5 ?-g -; :2 f; :: ‘7’-; :‘; <-;2 328 :: <: <:8g <10 <20 1 10 2 1 320 w31 <10 80 <.l <1 <1 <1 <1 €0 10 <.4 1.1 6 28 River near Fancy Hill, Ark. Arsenic, total a0 <10-13 58 a0 <10-20 55 <10 <10-15 51 <10 <10-16 49 50 NS
Forest, and the nonenergy resources are found 06-18-85 22.6 . . . b o . . . . <10 <20 1 10 <1 6 510 <1 <10 100 <.l 6 <1 <1 10 120 <.4 2.2 11 92 \ug/L)
1o the Ouachita Mountain reglon of the forest 14 07360187 - Little Missouri 34.0 04-02-86 79.9 2640 6.2 11.0 10.4 1.3 7 1.5 o4 4.6 1.5 <.l 7.4 32 <.10 o <1 = - — <20 - - - - o o e - - == - o i 20 - — .7 7 13 07360187 - Little Missouri 14 Cadmium, total recov- @0 <20-<20 74 <0 <20-20 95 <20 <20-<20 85 <20 <20-<20 67 10 NS
(sick, 1980). There has been no: production of River st Albert, Ark. 07-11-84 7.68 45 7.2 29.0 7.9 4.2 1.2 2.2 9 10 2.8 <ol 8.2 38 <.10 80 <1 1 100 <10 <20 1 <10 1 2 230 3 <10 20 <.l <1 <1 <1 <1 40 20 <b 1.2 11 58 River at Albert, Ark. erable (ug/L)
oil or natural gas from the Ouachita National 06-18-85 108 33 7.2 20.0 8.0 3. 1.0 1.5 6 3.0 1.4 <.l 7.2 29 .11 280 <1 <1 <100 <10 <20 <1 10 <1 3 560 <1 <10 10 Col 2 1 <1 <1 80 30 b 1L 12 86
Forest, however, coal has been produced intermit- Chromium, total recov- <20 <20-<20 69 <5 <5-50 67 <20 <20-<20 58 <20 <20-37 65 50 NS
tently. Mining claims in the forest have been 15 07362587 - Alum Fork Saline 26.9 07-11-864 2 .05 38 7.2 28.0 6.0 2.2 1.6 2.1 -6 1.2 2.0 <.l 3.9 20 <.10 160 <1 1 <100 <10 <20 <1 30 1 3 1,200 5 <10 110 A | <1 3 <1 <1 50 20 <ol 2.3 11 62 07362587 - Alum Fork Saline 15 erable (wg/l)
located for silver, copper, lead, zinc, barite, River near Reform, Ark. 08-09-85 74 33 626 25.5 B — - 125 7 2.7 2.0 <.l 4e3 24 <.10 180 <1 <1 <100 <10 <20 1 10 <1 5 500 4 <10 30 <.l <1 5 <1 <1 60 60 - 2.9 4 91 Biver near Refoxm, A¥k: Copper, total recov- Q0 <20-200 75 a0 <0-160 105 50 <20-420 98 <20 <20-240 81 NS 1,000
tripoli, quartz crystal, slate, manganese, wavel- erable (ug/L)
iite,iand 1novaCu1.lte. Kbk laass o sitSe i U.S. Environmental Protection Agency NS NS NS NS NS NS NS NS NS NS NS 4.0 NS NS 10.0 NS NS 50 1,000 NS NS 10 50 NS NS NS 50 NS NS 2 NS NS 10 50 NS NS NS NS NS NS U.S. Environmental Protection Agency Iron, total recov- 1,000 290-6 ,600 39 2,700 760-19 ,000 71 790 100-2 ,600 71 340 <1N=2,100 48 NS 100
nactive mines, mineral prospects, and areas of Primary Drinking Water Standards Primary Drinking Water Standards erable (wg/L)
mining leases or permits in the Ouachita National (1977, 1985) (1977, 1985)
Forest as of October, 1980 are shown in figure 3 b i Lead, toral recov- <20 <20-230 50 <0 <20-200 6! <20 <20-80 43 <20 <20-72 41 50 NS
(G. P. Sick and J. C. Nichols, U.S. Forest Ser- U.S. Environmental Protection Agency NS NS 6.5-8.5 NS NS NS NS NS NS 250 250 2.0 NS 500 NS NS NS NS NS NS NS NS NS NS 1,000 300 NS NS 50 NS NS NS NS NS NS 5,000 NS NS NS NS U.S. Environmental Protection Agency erable  g/L)
vice, written commun., 1985). Recently, the most Secondary Drinking Water Standards Secondary Drinking Water Standards
ese, 1 - = - -2, s 50
arieable: cesmdiitlos. Eoen bhils dies have: bese (1982, 1985) (1982, 1985) Ma:z::‘l:idh::ta 120 11-700 40 300 22-2 ,400 73 50 <27-250 70 32 <27-2,500 48 NS (
quartz crystals and intermittent production of &/1.)
barite (U.S. Forest Service, 1985).
’ & Estimated discharge Ztnc, toral recov- Q0 Q=110 6 20 <20-290 107 40 <20-230 95 <20 <20-160 76 NS 5,000
erahle g/L)
SURFACE-WATER QUALITY Selenium, total <0 <10=<10 23 <10 <10=-<10 21 <10 <0=<10 20 <10 <10-<10 21 10 NS
g/L)
Water samples were collected from 15 streams

in the Ouachita National Forest and surroundin

area (fig. 3) during April 1984 through Augus%

thasl;asfamzi:: ws:iui;)ll:z;:c_lfixm the [5 streans Table 3.-—Analyses of ground water and related drinking—water standards at selected sites in the Ouachita National Forest and surrounding area.

determine the water-quality characteristics of T T
2;f‘::zf1:;::;:"ﬁet:"s&i‘!’?o:am:{’::1210“11-3“Eiﬁ'c‘: [Site numbers correspond to those in figure 3. NIU = nephelometric turbidity units; mg/L = milligrams per liter; ug/L = micrograms per liter; five digit numbers in parentheses are STORET parameter codes used for computer storage of data; < = constituent concentration less than detection limit; uwS/cm = microsiemens per centimeter;

during high-flow conditions to determine water- For use of readers who prefer to use metric units, conversion factore
quality characteristics of runoff 1in the study NS = no standard] for terms used in this report are listed below:

area. Results of the laboratory analyses are

compiled in table 1.

Specific conductance of the streamflow sam~ Multiply inch-pound unit By To obtain metric umit
ples ranged from 21 to 240 uS/cm at 25°C. The
pH of the water samples was determined at the foot (ftr) 0.3048 meter (m)
time of sampling and varied from 5.1 to 7.8. Spe-
- - - - ica Solide Alum- Anti- Beryl- Chro- Manga- Molyb— Sele- -
c trati f - cific Magne Potas Adn el Flue Millas, ? g y e Stron Vana- Uraniu bic foot per second (ft3/s 0.02832 cubic meter per
tc;::;; ;:w oz:n:mgsufsr;;nc;edtoa;:g;.m:;/tL were rela i Calcium sium, Sodium, sium, 1linity Sulfate ride, ride, die- reeidue inum, mony, Arsenic Barium, lium, Boron, Cadmium mium, Cobalt, Copper, Iron, Lead, Lithium nese, Mercury denum, Nickel, nium, Silver, tivm, dium, Zinc, natunlln Gathen cubic foot per se (fe’/s) ol (m3l/)s)
Accep,table concentrations of chloride, sul- Date Depth of duc- pH Tur- dis- dis- dis- dis- field dis- dis- die- solved at 180°C dis- d!l.s- dis; zliis; di;— E d;.—d dia— dis- dis- dis- dis- dis- dis- dis- dis- dis- die- dis- dis- dis~ dis- dig~- dis- organié
fate, and dissolved solids have been established Site of Geologic well, tance (stand- Temper- bid- solved solved solved solved (mg/L solved ool)ied :ol\ll:d (mg/L di!'d :017:'3 :0 7:‘1 .‘(,tij .?uviL :: ‘/’z :: 7: :: \/'td :0 \/I:d :017:d l(;ol\/r:d :ol‘/red :olved solved solved solved solved eolved solved solved solved solved solved solved total Site gallon per minute (gal/min) 0.0631 liter per second (L/s)
by the Arkansas Department of Pollution Control number Station number Local number sample unit total (uS/cm ard ature ity (mg/L (mg/L (mg/L  (mg/L a8 (mg/L (mg/L ng ae SpSve ug vg g g g g g vg vg Hg ug/L bg/L  (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (mg/L Station number Aatber
and Ecology (1984) for three rivers that were sam— (feet) at 25°C) units) (°C) (NTU) as Ca) as Mg) as Na) as K) CaCO3) as SO;) as Cl) as F) S102) (mg/L) as Al) as Sb) as As) as Ba) as Be) as B) as Cd) as Cr) as Co) as Cu) as Fe) as Pb) as Li) as Mn) as Hg) as Mo) as Ni) as Se) as Ag) as Sr) as V) as Zn)  as ) as C) frich (ims) 25.4 &f Ilineter ()
pled 1n tf,’:, study area (Cossatot, Ouachita, and (72008) (00095)  (00400) (00010) (00076) (00915) (00925)(00930) (00935) (00410) (00945) (00940) (00950) (00955) (70300) (01106) (01095)  (01000) (01005) (01010) (01020) (01025) (01030) (01035) (01040) (01046) (01049) (01130) (01056) (71890) (01060) (01065) (01145) (01075) (01080) (01085) (01090) (22703) (00680)
: [ - 2 0 kilometer (km2)
Little Misaouri). Concentrations of these three 10 <1 <1 23 0.5 70 < 3 3 square mile (mi<) 2.59 aquare ome
constituents at the three sites were less than 16  342239093082801 04S20W21AAAl 08-10-84 Arkensas Novaculite  141.00 241 7.5 19.5 0.2 23 6.0 ig 1'1‘. ;(l)g ;-g 1-8 0-} §§ i;g 5 o . o o 2 s < :3 12 ;g <{ :i; 6: gi <18 1 <1 2 350 <6 81 0.4 0.5 342239093082801 16 -
concentrations established in the State water- 08-06-85 222 14 23.0 1.1 23 6.0 o o ° ° ° <1 4 <1 <1 310 <6 120 <{4h 3.1 acre 4,0&7 square meter (m)
quality standards. Chloride, sulfate, and dis- . —
solved solids concentrations' for sarr’nples from 17 342306093224401 04S22W17DCB1 08-10-84 Stanley Shale 110.00 475 74 18.0 La? 48 11 23 6 150 9.1 47 ol 25 278 <10 <1 <1 28 <5 <20 <1 <1 <3 13 10 1 32 190 <10 1 <1 1 350 <6 32 <o 6 342306093224401 17 microsiemens per centi- 1.000 micromhs per centimeter
all 15 sites were within the U.S. Environmental meter at 25° Celsius at 25° Celsius
2.2 64 3.2 2.9 <.l 7.3 79 20 1 <1 49 <.5 <20 <1 <1 <3 1,400 9 4 <4 <1 <.l <10 2 <1 <1 13 ° °
W13AAD2 08-09-84 Alluvium a5 152 6.6 19 .0 1.8 21 1.5 2.8 » 0 <6 64 <o .7 34235809 (pS/cm at 25°C) (umho/cm at 25°C)
:::;Eﬁ;f:a:g:"zgugzgizs e Py 18 FEMESEEN S 08-06-85 122 7.6 20.0 «6 17 1.2 3.3 2.3 43 3.7 1.9 ol 8.1 67 20 <1 <1 33 1.2 <20 <1 3 <3 5 11 <1 <4 1 <.l <10 5 <1 <1 110 <6 16 <4 1.7 o "
Concentrations of the minor elements includ- ’ 30 <l 1 10 <.5 60 <l <1 3
ing arsenic, barium, cadmium, chromium, lead, mer-— 19 342659094071901 03S29W32BBAl 08-09-84 Missouri Mountain 160 .00 180 7.2 14 .0 1.(2) g; ;:z! 2;.8 .(7> o}; l;.z 2; 2: f; igg - n: A 2 v s - : 23 ; gg J :2 l;(z Ei gg <; :i :i lgh <6 75 <. 4 342659094071901 19 °Fahrenheit = 1.8 (°C) + 32 °Celsius = 0.556 (°F - 32)
cury, selenium, and silver did not exceed primary 08-07-85 Shale 218 6.9 21.5 ® * * ’ : : d - e L 28 1 gl £ 1929 (NG £ 1929) A detic d
drinking-water standards (U.S. Environmental Pro- 3 National Geodetic Vertical Datum of 1 VD o : geodetic datum
tection Agency, 1977, 1985) in any of the stream— 20 342805093565201 03S28W24CBD1 08-09-84 Polk Creek Shale (Spring) 176 6.6 14 .0 .2 29 1.1 1.0 3 75 6.3 1.8 al 8.1 93 20 <1 <1 10 <.5 <20 <1 <1 <3 1 110 5 6 29 <.l <10 4 <1 <1 130 <6 29 <4 .6 342805093565201 20 derived from a general adjustment of the first-order level nets of both
flow samples. In fact, concentrations of total y the United States and Canada, called NGVD of 1929, 18 referred to ss sea
recoverable antimony, Larium, beryllium, boron, 21 342906093580701 03S28W15DAAL 08-09-84 Polk Creek Shale 29 .50 160 4.8 18.0 2.7 7.5 3.4 5.0 6.0 2 11 11 .1 6.8 89 600 <1 <1 320 1.0 20 <1 <1 8 170 170 8 <4 500 3 <10 2 <l 2 41 <6 550 < 1.2 342906093580701 - level fg this Femarts
1fthfum, mercury, molybdenum, selenium, and sil- 1.8 1.7 130 12 1.9 3 14 147 10 <1 1 30 <5 <20 <1 <1 ¢ 1 4 6 10 <l <.l <10
43155093220401 02S22W28CBCl 08-09-84 Blakely Sandstone (Spring) 291 7.3 17.0 ol 42 6.9 o . . . . <1 <1 <1 86 <6 60 o7 4 34315509
:::";::e 1';::a1th::cot\:‘:r:;lt:cz;::e:1::138ziz: Zzif r T 08-06-85 236 7.2 23.0 o7 41 7.0 19 1.8 114 3.8 2.3 3 14 162 20 <1 <1 27 1.7 <20 <1 <1 <3 2 10 <1 11 <1 <.l <10 3 <1 <1 82 <6 66 <4 -6 ok -
centrations in all samples were within secondary s <.5 20
drisking-water regulations, however, total recov- 23 343234093211001 02S22wW21DD1  08-06-85 Womble Shale 75.00 303 7.0 20.5 8.0 35 6.9 6.0 1.3 121 20 3.2 4 20 180 10 <1 <1 12 < 2 <1 <3 3 1,300 1 6 180 o <10 12 <1 <1 130 <6 15,000 <ol 3.7 343234093211001 23
erable iron and manganese concentrations of man = g
samples exceeded drfnklng-—water standards. Y 24 343309093292101  02S23W20BCD1 08-09-84 Womble Shale agg 1,080 7.1 16.5 37 170 35 3.9 7 400 210 6.4 2 9.7 767 1 2 36 1.0 <20 2 <1 <3 2 4,500 6 10 190 <.l <10 6 <1 <1 1,300 <6 8,800 5 1.6  343309093292101 2%
Samples collected duri base~-flow condi- i .
tione vege generaellye mor: mr;gneraliied than sam 25 344109094223401 01S32W11ADCI 08-08-84 Jackfork Sandstone 410.00 278 7.3 15.5 5 24 8.6 16 1.2 110 18 6.3 .l 31 170 50 <1 <1 260 <5 50 <1 <1 & 5 420 5 18 260 <.1 <10 1 <1 <1 180 <6 13 Cob 5 344109094223401 25
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